Honam Mathematical J. 46 (2024), No. 2, pp. 181-197 
https: / /doi.org/10.5831/HMJ.2024.46.2.181 


GENERALIZED SMARANDACHE CURVES WITH 
FRENET-TYPE FRAME 


ZEHRA IgpiLir* AND Murat TOSUN 


Abstract. In this study, we investigate Smarandache curves with Frenet- 
type frame in Myller configuration for Euclidean 3-space £3. Also, we 
introduce some characterizations and invariants of them. Then, we con- 
struct a numerical example with respect to these special Smarandache 
curves in order to understand the obtained materials. 


1. Introduction 


The theory of curves has quite an importance and applications in several 
work-frames such as; mathematics, architecture, engineering, etc., and also at- 
tracts a lot of researchers. It is one of the most important concepts of classical 
differential geometry in mathematics, as well. Additionally, one of the most 
popular examples of the special curves is Smarandache curves, which are de- 
termined as the regular curve constructed by these vectors, when the Frenet 
vectors of the unit speed regular curve are taken as position vectors [2,29]. 

On the other hand, the Frenet-Serret frame, which was founded by two 
researchers Frenet [8] and Serret [18], was a milestone for classical differen- 
tial geometry. Then, several researchers investigated some new types of mov- 
ing frames like Darboux frame [6]. In [16], the concepts of the geometry of 
Myller configurations N(C, £,7) and tangent Myller configuration N;(C, €, 7) 
are examined. As a generalization, a versor field (namely a unit vector field) 
and a plane field are denoted by (C,€) and (C,7), respectively. A couple 
{(C,€), (C,)} where € € 7 is called a Myller configuration and denoted by 
M(C,E, 7). If the planes 7 are tangent to C, it is called a tangent Myller con- 
figuration IN,(C, €, 7) [13,15,16]. Additionally, if C is a curve on the surface 9, 
the geometry of the field (C,€) on surface S' is the geometry of the associated 
Myller configurations 90,(C, €, 7). Moreover, the Darboux frame is investigated 
for a Myller configuration IN(C,€,7). Miron studied the Myller configuration 
in some studies [16,17]. We want to refer to the book [16] detailed terminology 


Received May 3, 2023. Accepted December 29, 2023. 

2020 Mathematics Subject Classification. 58B34, 58J42, 81T75. 

Key words and phrases. Myller configuration, Frenet-type frame, Smarandache curves, 
versor field. 

*Corresponding author 


182 Zehra Isbilir and Murat Tosun 


concerning the concept of Myller configuration. 

In the existing literature, Myller configuration is examined in several studies. 
Macsim et al. scrutinized the special curves in a Myller configuration and also 
their properties [14]. Moreover, rectifying curves [13], Bertrand curves [15] in 
Myller configuration, and also Myller configuration for 4-dimensional Lorentz 
spaces [9] were determined. Additionally, Isbilir and Tosun introduced the 
osculating-type curves in Myller configuration in Euclidean 3-space E3 [11], 
rectifying-type curves in Myller configuration for Euclidean 4-space FE in [10]. 

When the literature is examined, several researchers combined the Smaran- 
dache curves and different types special frames and special curves. Ali intro- 
duced the Smarandache curves with Frenet frame [1] and Tasgkoprti and Tosun 
investigated the Smarandache curves related to Sabban frame [28]. Further- 
more, Alig and Yilmaz studied the Smarandache curves with NCW-frame [2]. 
Cetin et al. investigated the Smarandache curves with respect to Bishop 
frame [5]. Then, Yilmaz and Savci introduced Smarandache curves for type-2 
Bishop frame [30]. Bektag and Ytice determined the Smarandache curves with 
the Darboux frame in Euclidean 3-space [4]. Additionally, in [21], an applica- 
tion for Smarandache curves according to Frenet frame was given by Senyurt 
and Sivas. Senyurt and Oztiirk studied the Salkowski and anti-Salkowski curves 
concerning the Smarandache curves with Frenet frame in [19,20], respectively. 
Then, Senyurt et al. studied the Smarandache curves with Fle frame [26]. 
Also, some studies had been completed in Minkowski space such as; Bayrak et 
al. [3] studied the Smarandache curves according to Frenet frame in Minkowski 
space, and Turgut and Yilmaz introduced the Smarandache curves with Frenet 
frame in Minkowski 4-space in [29]. Senyurt and Eren gave the Smarandache 
curves of spacelike Salkowski curves with a spacelike principal normal related 
to Frenet frame [22] and Smarandache curves of spacelike anti-Salkowski curves 
with a timelike principal normal related to the Frenet frame [23]. Also, Senyurt 
and Eren introduced Smarandache curves established from the spacelike anti- 
Salkowski curve with a spacelike principal normal according to Frenet frame [24] 
and Smarandache curves established from spacelike Salkowski curves with time- 
like principal normal according to the Frenet frame [25]. In addition to these, 
Karaman [12] and Demircan [7] studied the Smarandache curves in their master 
thesis. 

In this paper, we investigate the Smarandache curves with Frenet-type frame 
in Myller configuration for Euclidean 3-space E3. Due to the geometry of ver- 
sor fields along a curve with Frenet-type frame in Myller configuration for 
Euclidean 3-space E3 is a generalization of the theory of curves in classical 
Euclidean 3-space!, we construct a generalization for Smarandache curves. Af- 
ter giving these special and generalized Smarandache curves, we obtain some 
characterizations and invariants of them. We also give relations between the 
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Smarandache curves with Frenet-type frame in Myller configuration for Eu- 
clidean 3-space and Frenet frame in Euclidean 3-space. Moreover, we con- 
struct a numerical example with respect to these special Smarandache curves 
to understand the obtained materials. 


2. Frenet-Type Frame in Myller Configuration 


In this section, we remind some backgrounds with respect to the Frenet-type 
frame in Myller configuration for 3-dimensional Euclidean space. 
Let (C,€) be a versor field and let 7(s) be a position vector of the curve C, 


where s is the arc-length on the curve C. For Frenet-type frame 
Rr = {P,€,,&5,&3} of versor field, then we can write: 
(1) F’(s) = a1(s)€,(s) + a2(s)€o(s) + a3(s)&3(s), 


where a7(s) + a3(s) + a3(s) = 

€\(s) = Ki(s)E,(s), 
(2) €5(8) = —Ki(s)E,(s) + Ko(s)&3(s), 
€5(8) = —Ko(s)Eo(s), 


where K, > 0. Ky-curvature and K»2-torsion have the same geometrical inter- 
pretation as the curvature and torsion of a curve in E3. It should be noted that 
if ai(s) = 1, ag(s) = 0, and a3(s) = 0, then we get the Frenet equations of a 
regular curve in 3-dimensional Euclidean space E3 [8, 16,18]. The fundamental 
theorem of invariants for versor field (C, €) is expressed as follows [16]: 


= 1. Also, the following equations are satisfied: 


Theorem 2.1 ( [16]). Ifthe invariants K,(s), K2(s), a1(s), a2(s), a3(s), with 
a?(s) + a3(s) + a3(s) = 1 are smooth functions for s € [a,b], then there exist 
a curve C': [a,b] + E3 parametrized by arc-length s and a versor field E€(s), 

€ [a,b], whose curvature, torsion and the functions a;(s) are K,(s), K2(s) 
and a;(s),i = 1,2,3, respectively. Any two such versor fields (C,€) differ by a 
proper Euclidean motion. 


3. Smarandache Curves in Myller Configuration 


In this section, we determine the Smarandache curves, which can be called 
also generalized Smarandache curves, with Frenet-type frame in Myller con- 
figuration for Euclidean 3-space E3. We also give the invariants of them and 
present relations between the Frenet-type frame in Myller configuration Eu- 
clidean 3-space and the Frenet frame in Euclidean 3-space. Then, we give a 
numerical example with respect to the Smarandache curves with Frenet-type 
frame in Myller configuration for Euclidean 3-space F3. 
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It should be noted that we use the following notation 7T(s) = f, 
i (s*) = Lae E;(s) = Ess &; (s*) =a bx K;(s) = Kj, Kj (s*) = K;, a;(s) = aj and 


a: (s*) = a* for i = 1,2,3, for the sake of brevity. 


3.1. Generalized £,€,-Smarandache curves 


Definition 3.1. Let 7: I — E3 for the arc-length parameter s € I be a 
regular curve with the Frenet-type frame Rr = {£,, 5,3, K1,K2} in Myller 
configuration for Euclidean 3-space E3. The curve rj : J — Es for the arc- 
length parameter s* € J is determined as follows: 


Tete. ne 
3 m= (be) 
( ) 1 V2 (6 Es) 
which is called £,€-Smarandache curve. 


Now, let us introduce the invariants of the €,€-Smarandache curves with 
the Frenet-type frame in Myller configuration for E3 related to the curve TF. By 
taking the derivative of the equation (3) with respect to the parameter s, then 
we get: 


xy) afi ds* al —/ net 
(4) (i) == lh +) 
and 
ds* 1 


(6) (aif, +b + aE) GE = Jal 


ds* 7 2k? + K3 
ds 2 


By using the equations (4) and (5), we have: 


K€, + Ki€) + Kos) > 


where 


— K€, + Kyo 4+ Ko€3 


/2K? + Ke 


=* =* =* 
aie) + apo + 4383 = 


and then 
a= yg, + Kf. + Kgs e 
; 2K? + K2 De 
ata yg, + K€. + Ko€3 é 
: 2K? + K2 ss 


oe Ky, + K1€, + KE, gs 
3 2K? +? 983 
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We get the first versor field €; of the €,€-Smarandache curve as follows: 


— Ki, + Kidg+ Kos ahix a3 


6 f= ; 
(6) by a JRE? are? are? 


where a} # 0. Differentiating the equation (6) with respect to the parameter 
8, we have: 


dé;  d€, ds* 
ds ~ ds* ds 
— ds* 
Slag 
pe, + n& + p€3 (4 a rt) ds*_» 
(at)? (2? + K2)°”? (az) 


a5 a eat) as* asa’ —atat \ ds* x 
— 2 (-KiG + Ki) ( - - €3 
1 


ds 


where 


=a} (-K} — K?) (2K? + 53) 
. ds* 
+k, at (2K? + K2) +a} oman Kew) 


n =a} (-K? + K} — K2) (2K? + K2) 


. ds* 
—k, [fe re (2k? + K3) +a} oma Kew) , 


p =a; (K, Ko + K}) (2K? + K3) 
ds" 2 2 * / / 
— Ky |ap—— (2k7 + K3) +a} (2K, Ki + K2K3)| - 
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. day. das da3 : 
Note that, af = —=> aj = >and aj = - Therefore, we obtain the 
ds* ds* ds* 
following: 
se OE 
&1 ds* 


V2 (ues + nbs + ols) | (aKT\ a _ agai — aiad — atasKG \ 
(aj)? (2K? + K3)" ° 


azaz — aja; + ajax K3 \ + 
rv) §3° 
(a7) 


Then, we get the Kj-curvature of the €,€-Smarandache curve: 


xe || _ y 
* |fds*|| (ax)? (2K + KB)" 
where 
(aja3K}) 


w= |2 (uw? +7? + p) +] + (asai - a*ax _ aras KS)” (Qk + i); 


. F 2 
* OK * ok Ok * 
+ (asay — ajaz + aja; K3) 


The versor field b5 of the €,£-Smarandache curve is expressed as follows: 


aya, Kig, 
v2 (ue + €o + p&3) a (asaj ajay ata3K3) € & (2K7 I 3)’ 
= - (akai - a*ax + aja3K3) &3 


fo = 


v 
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The versor field E53 = é; x € of the €,£,-Smarandache curve is written with 
the help of the vector product as follows: 


z ge ((Kip — Kon) €; + (Kip + Kop) & — Ki (ut) &3) 


_ wax /2K? + K2 


(2K? + K3)” . & 
v ~« (4304 — @a3 — aa3K>) 


Ok a et *\2 a er 
— aja3KyE + (a3) KE; 
— Wy1€, + Kibo + Ko€s 
at /2K? + K2 
2 eee (eal aa ) (0K? + K3)? 
Y\ = (as*aj — aja3 + aa3K3) & 


ae 4: 1 
! ( me e) x5(v2 (8s +1 + ))| ! 


+ 


and also the K3-torsion of the €,£€)-Smarandache curve can be calculated as 


K3(s*) =-a- 
2 

Special Case 3.2. Because of the fact that the geometry of versor fields 
along a curve with Myller configuration in Euclidean 3-space E3 is a general- 
ization of the usual theory of curves in E3, we can get the following special 
case: 


e If we take a, = aj = 1,a2 = a3 = a3 = a3 = 0 in the written equations 
in this subsection for €,€)-Smarandache curves with Frenet-type frame 
in Myller configuration for E3, then we get the TN-Smarandache curves 
with Frenet frame in E3 (see [1, 7, 12]). 


3.2. Generalized €,£-Smarandache curves 


Definition 3.3. Let 7 : I — Es for the arc-length parameter s € I be 
a regular curve with Frenet-type frame Rr = {€1,€,&3,K1,K2} in Myller 
configuration for Euclidean 3-space E3. The curve 75 : J — Ex for the arc- 
length parameter s* € J is determined as follows: 


A ak = Ass 
(7) i= Wea + &3), 


which is called €,€3-Smarandache curve. 
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Let us give the invariants of the Frenet-type frame in Myller configuration 
for €,€3-Smarandache curves related to the curve 7. Differentiating the equa- 
tion (7) with respect to the parameter s, we have: 


pie Serede® Eh gen ay 

(8) aot!) 

and 

0) (aie; + a5) + 0365) S = 7 (8, — Kak) 
ds /2 é ae 

where 


ds* /& moe) 7 VK hoe _ |Ki- Ke | 
ds 2 - J2 a J2 
With the help of the equations (8) and (9), we get: 
et eet eget (I~ K2)& (Ki — Ka) é 
a1§1 + A989 + 4383 = == pee 
(ky _ Ka) 1 2 


~_ | (i — Kalba o\ _ | (Ki — Ko) &o = 

+t (4m) 

és -( (Ky =i | = (Ay ea) . 
(Ky — Ko)? Ky, — Ko 

5 (GoME g)- (Game), 
(Ky — Ke)? K, — Ko 


where kK, # Ky. We can write the versor field & of the €,€,-Smarandache 
curve as: 


and also 


—* (ky = Ko) € da =< Qh» 
(10) {= ames Geer 
ay\/ (Ki — Ke) : . 


where aj # 0. Taking differentiation of the equation (10) according to the 
parameter s, we obtain: 


dé, d&,ds* 


‘ds ds* ds 
_ oe ds* 
oa 
a HE, + n&s + p&s (4 - ri) cs 
(at)? (Ky — Ke)? \/ (Ki — Ko)? (ai)” ds ** 
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as ( ee 56) ds* aka* _ ata’ ds* _» 
—-—(|-K K 
a 161 + K€ . ( (a)? ae? 


where 
b= aj hy (ky = K2)° ’ 
n =a} (Ky — K}) (Ki — Ke)” 


. ds 
— (ky as K.)° Geaee > Ko) + ay (ea mm X)) y] 
p =a} Ky (Ky — Ka)" - 
Hence, we can write the followings after some calculations: 


Sh AS, 
1 ~ ds* 


_ V2 (uh +12 + 8s) Gar (ina 5 


(ak)* (Ki — K2)* 


“OK “Ok a * 
a3a; — aja3 + ajagks \ — 
eA &3° 
(a7) 


Also, we have the K}-curvature of the €,£3-Smarandache curve as follows: 


._ |e v 
Ky = ds*||  /,*\2 a’ 
8 (aj)? (Ki — Ke) 
where 
Kok [7 *\2 
(aja; K7) 
p= [2 tn? +p’) +] 4 


| (ata’ — ata} — atayK3)° | (Ky — K2)*- 


7 , 2 
* Wk OK * Ok * 
- (asa; — ajay + aj}a3K>) 


Additionally, the versor field & of the €,£3-Smarandache curve is given as: 


V2 (ue, + n&s + ps) 
ayaa KTe, 
+ | — (ajaj — aja3 — aja3K3) & | (Ki — 2)" 
a - (asai — ata, + aja3K3) &3 
= 


~ 
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The versor field E53 = &; x 5 of the €,€,-Smarandache curve is presented as: 
V2 (Ki — Ke) (rf, = pes) 
wat /Ky — Ky 


* 

a = . 

2 OK ok * Ook TOK 
(“) (asa; — aj a3 + aja;K>) 
4 


&3 = 


=* 


a1 


w a (asaj ay as aja; K>) 
ay 
— aa KE, + (a3)? KE; 
| (Ki — Ka), | 
at\/ (Ki — Ke)” 
(Ba Kay" ee (ajay — ajay oe 


v — (atat — ates + atahK3) & 


+ 


5—* Q3 <x 1 ( ) 
2 ) 
( are? a) x p V2 (UE, + Eo + ps) 
and also the K3-torsion of the €,€,-Smarandache curve can be calculated as 
Special Case 3.4. Due to the geometry of versor fields along a curve with 


Myler configuration in Euclidean 3-space E3 is a generalization of the usual 
theory of curves in E3, we can write the following special case: 


e If we take ay = aj = 1,a2 = a3 = a3 = a3 = 0 in the written equations in 
this subsection for €,€3-Smarandache curves with Frenet-type frame in 
Myler configuration for E3, then we have the TB-Smarandache curves 
with Frenet frame in E3 (see [1, 7, 12]). 


3.3. Generalized £,£,£,-Smarandache curves 


Definition 3.5. Let 7: I > Es for the arc-length parameter s € I be a 
regular curve with the Frenet-type frame Rr = {€,,£5,&3,K1, Ko} in Myller 
configuration for Euclidean 3-space E3. The curve 73 : J — Es for the arc- 
length parameter s* € J is determined as follows: 


Taye = = 
(11) 73 = 7 (6 +&> + &3) ? 


which is called €,€€3-Smarandache curve. 


Let us examine the invariants of the Frenet-type frame in Myller configura- 


tion for €;€€3-Smarandache curves according to the curve 7. Differentiating 
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the equation (11) related to the parameter s, we get: 


! dr: d ‘i 1 — —/ — 
(12) 3) = Fege = yg t +8) 


and 


a oe wae) as* 1 = = _ 
(13) (aie; + A3£> 4 aig) yao Wee Ki €, + (Ki — K2) &y + Ko€s) » 


where 


ds* | K? + (Ki — Ky)? + K3 
ds 3 
By means of the equations (12) and (13), we can obtain: 


Ky €, + (Ki — Ke) €5 + K2€; 


ajé, + aby + a3&3 = ; 
VK} + (Ki — Ka) + Kk3 


and we have 


Aisa — Ky, + (Ki — Ko) &y + Kok, a] 
lei 2S1 2 
[2 + (Ki — Ka)? + 3 
ee — Ki, + (Ki — Ko) & + Ko€s é | 
= 9S2 } 
Nie, +(K, —K,) + K2 
fe — Ki€, + (Ki — Ko) £y + Ko€s é| 

(24+ (Ki — Ko) + 3 


In that case, we get the versor field é; of the €,€4€3-Smarandache curve as 
follows: 


—* = K€ + (ky = Ko) € an K€ Ap An — 
(14) a= : : ; 18 ae 
at \/K? + (Ky — Ka) + Kk3 1 1 


where aj # 0. By taking the derivative of the equation (14) according to the 
parameter s, we get: 


dé; _ dé, ds* 


‘ds ds* ds 
oe ds* 
=o1 ds 
_ Hey + 72 + p&3 (= = ri) ds* 
7 3/2 i) 2 
(ax)? (4? + (ky _— K2)° + K3) (a7) ds 
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as per sé) ds*  akat — ata’ \ ds*_x 
— —=(-K K. 
as 161 + K3€3 de ( (as)? ) de°3 
ai el 
ay ds >? 
where 


yay (Ki + Ki (Ka — Ki)) (KP + (Bi — Ko)” + K2) 
. ds* 
* 2 | 2 2 
4K, |i gg (KE + a ~ Ka)? + 3) 
+ a} (Ki Ky + (Ky — Ke) (Ky — Ko) + K2K5) 
n=aj (—K? + Kt — Ki — 3) (KP + (Ki — Ko)” + K3) 


“ i 2 | 2 | 2, 
— (ky — Ke) "1s (Ki + (1 — Ka)" 4 k3) ; 
+ aj (Ky + (Ky — Ke) (Ky — Ky) + K2K}) 
2) 


p =a} (Ki + Ko (Ki — Ko)) (KP + (1 — Ko)” + K3) 


. ds* 
ae (Cs + (Ky — Ko)? + K2) 


ke 
+ at (K1 Ky + (Ky — Ko) (K{ — Ko) + K2K3) 


After that, we have the following: 


VB (ué, + n&> + pés) ‘ (25) 2 (4 — atat — “at z 
2 1 *\2 2 
(ax)? (4? Lie = Ky 4 K3) (at) 


“Ok “Ke Ok * OK * 
(4 —ajzaz + “ia z 
a 


rv) 
(aq) 
Then, we get the Kyf-curvature of the €,€£ -Smarandache curve as follows: 


2 y 


de, 
= 2 
(ax)? (A? + (Ky - K2)° + K3) 


ds* 


? 


Ki = 
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where 


3 (12 a) +p’) 
(aja Kj) 


‘ . 4 
+| + (aa% — ata’ — ata K3)” (AK? + (Ki — Ko)? + K3) 


‘ . 2 
* OK * * Ok * 
+ (asaj — aja; + ara, KS) 


The versor field &5 of the €;£€,-Smarandache curve is given as: 


V3 (UE, + n&> + pé3) 
ajasKTE, 
+ | ~ (asa; — ajay — ajagxg) & | (K? + ( — Ko)? + 3) 
=e - (asai - a*ax + aja3K3) é, 


~ 


In addition to these, the versor field &3 a & x & is obtained as: 


z _Vv3 ((—Kon + (Ky — Ka) p) €, + (Kip + Koy) & — (Ky — K2) w+ Kin) &3) 


wat \/ K? + (Ki — Ko)? + K? 
Gps : 
, é oe (a5a4 — ajay + aja3K3) 
(4? IG Ray K3) 1 a 


| a . 
o “ («isa} — aja} — aja} K3) 


— aha3KYE, + (a5)” KiES 
— Ki€, + (Ki — Ko) €9 + Kok 
aty/K? + (Ky — Ke)’ + K3 
“ aja, Kit, — (agai 


1 ; a 2 
gor —aja3 — aja3K>) 5 (? + (1 — Ko)? + KG) 


(asaj — atas + ajasK3) & 


fee An — x 1 
( me 2) x (3 (8 +R + %))| 


=* 


+ 


Then, the K%-torsion can be given as K%(s*) = —23, as well. 
2 
Special Case 3.6. Since the geometry of versor fields along a curve with 
Myler configuration in Euclidean 3-space E3 is a generalization of the usual 
theory of curves in E3, we have the following special case: 
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e If we take a, = aj = 1, a2 = a3 = ag = a3 = 0 in the written equations in 
this subsection for €,£€3-Smarandache curves with Frenet-type frame in 
Myler configuration for £3, then we have the TN B-Smarandache curves 


with Frenet frame in E3 (see [1, 7, 12]). 


Now, let us obtain an illustrative numerical example with respect to the 
generalized Smarandache curves in Myller configuration. Thanks to the study 
[27], we construct our example as follows: 


Example 3.7. Let us consider the following versor fields and invariants as: 
8 6 
£,(s) = ( 10 sin s — cos s, 10 sin 5) , 


= Ky(s) =1> 
£4(s) = (-# cos, sins, 7005.) > and tee ) 


10 10 
= 6 8 
E3(s) a (-5 9-5) 7 


and let us choose a;(s) = sins, ag(s) = cos s,a3(s) = 0, we have: 


(15) ro) = (-3.1.3) 


and 
ery. 8 0 6 
ds 10’ ’ 10 


=si Bee oer + CO z COS S, Si ® c 
=sins 19 Bs COs S, 10 28 + COS § 10 Ss,sins, 10 OS 8 


=a1b, + a2€,- 


Let us write the following Smarandache curves as follows: 
e £,€)-Smarandache curve: 


TY ses = 
r= yg (fs + &) 


v2 \ 10 10 


1 -—8. ; 6, 
= —| —~—(sins +coss),—coss+sins, —(sins+coss) ] - 


e €,€3-Smarandache curve: 
r= V2 (E it és) 


1 (= 6 6. | 
= sin s COS S, — COS S, sins+—]> 


0 10 10 10 
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e €,€5€3-Smarandache curve: 


ee re 
73 = 7g (Ei + &2 +83) 


1/-8.. 6 oe, ee 8 
= (sin s + cos s) cos s + sin s, — (sins + cos s) : 


V3 \ 10 10’ 10 10 


In the following Figure 1, we can examine the special Smarandache curves with 
Frenet-type frame in Myller configuration for Euclidean space E3: 


1 


2. 


Q 
15 as 
-2 


(a) r (B) Ti 
1.0 
0.5 
1 
0.0 
-0.5 0 
-1,0 -1 
0.0 
0.0 
-05 
“05 
-10 -1.0 
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FIGURE 1. The Curve 7 and Some Special Smarandache 
Curves of F 
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It should be noted that Figure 1 is drawn by Wolfram Mathematica (Wol- 
fram Cloud). 


4. Conclusions 


In this study, we introduced one of the most important and special curves; 
namely the Smarandache curves with Frenet-type frame in Myller configuration 
for E3. We gave also some relations between the Smarandache curves with 
Frenet-type frame in Myller configuration for 3 and Smarandache curves with 
Frenet frame in E3. Then, we determined the invariants and some special 
cases. Additionally, we give an example with respect to them to support given 
materials. 
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